Cluster analysis of water molecules in alanine racemase and their putative structural role.
Conservation of water molecules was identified by a cluster analysis of seven crystal structures of alanine racemase from Bacillus stearothermophilus. A total of 47 clusters of consensus water sites were determined and found to be highly localized, as indicated by their low mobilities. These clusters are located in the region of the active sites as well as at the interface between the N-terminal domain (the alpha/beta-barrel) of the first monomer and the C-terminal domain of the second monomer. The clusters located at the dimer interface form extensive hydrogen-bonding networks linked to the protein backbone. These water-mediated hydrogen bonds, and also all hydrogen-bonding interactions at the dimer interface, were monitored during a 2 ns molecular dynamics simulation and showed that when the inhibitor propionate was bound to the enzyme, some of these interactions were disrupted. The data we present here indicate that the consensus water sites identified at the interface between the two monomers of alanine racemase may play a structural role, which is to maintain and stabilize the alanine racemase dimer. A second role might be to supply the active site continuously with water molecules in order to allow rapid equilibration of active site protons with the solvent.